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Cloning and sequence analysis of nicotinic acetylcholine receptor subunits 


from the grain aphid|] Sitobion avenae] Fabricius| | 

QIU Gao-Hui[] HAN Zhao-Jun[] Key Laboratory of Monitoring and Management of Plant Diseases and Pests[] 
Nanjing Agricultural University[] Nanjing 210095[] Chinal] 

Abstract[] Nicotinic acetylcholine recepto] nAChR[] is one of the most important insecticide targets. In this 


study[] five a-subunit genes from the grain aphid[] Sitobion avenad] Fabricius[] were cloned to their full-length 
with RT-PCR and RACE strategy. It was also found that the a5 subunit had two forms with only difference in 


a 175 bp fragment. Sequence analysis showed that these genes had all the characteristics of nAChR gene family 


and were high homology with the reported nAChR genes from other insects. This work facilitates the further 


studies on natural subunit composition of nAChR and the molecular mechanisms for target resistance to new 


nicotinic insecticides in this pest. 


Key words[] Sitobion avenae|] nicotinic acetylcholine receptor] gene cloning[] sequence analysis 
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Table 1 The degenerate primers and gene-special primers for cloning of the nicotinic acetylcholine receptor subunit genes 


U D UU Sequence of primer 





O O Primer 
U BB 000 Sense degenerate primer 
00000000 Semi-nest sense degenerate primer 
OOOOOQO Anti-sense degenerate primer 
Saal [] 3'-RACE[] [] 3'-GSP for Saal 
Saal [] 5'-RACE[] [] 5'-GSP for Saal 
Sao2 [] 3'-RACE[] [D 3'-GSP for Sao2 
Sao2[] 5'-RACE[I [O 5'-GSP for Sao2 
Sao3 [] 3'-RACE[] [O 3'-GSP for Saa3 
Sac3 [] 5'-RACE[] []. 5'-GSP for Saa3 
Sao4 D 3'-RACE[I [O 3'-GSP for Sao4 
Sao4 [] 5'-RACE[I [O 5'-GSP for Sao4 
Sao5 [] 3'-RACE[] [D 3'-GSP for Sao5 
Sao5 [| 5'-RACE[] []. 5'-GSP for SaaS 
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5'-GCCACCAAGGCGACCATATACCACCT-3' 
5'-ATGACAAAGGCGACCGTTTACTGTACC-3' 
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Fig. 1 Amino acid sequence alignment of nAChR a subunits from Sitobion avenae 
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po 000000000 000000 OD Predicted signal peptide and four transmembrance domains are underlined. The cDNA 
fragments cloned with degenerate primers are shown by box. Two conserved N-glycosylation site] CHO[] are shownlland key residues thought to be 


involved in ligand binding are indicated by black triangles. Four important cysteines are denoted by diamonds. 
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Fig. 2 Alignment of two forms of Sao5 from Sitobion avenae 
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Fig. 3 Dendrogram of insect nicotinic acetylcholine receptor constructed using Phylip software package 


üugddagaguuulull GenBank J O O Source of acetylcholine receptor and GenBank accession no.0 0 O O Drosophila melanogaster 


Dmdl CAA30172[T] Dma2[] CAA36517[T] Dmo3 


O AAK67257L]] Dmgl] CAA27641[T] Dmf2] CAA39211[T] Dm88] CACA8166[T] DnGABARo[] AAA28556(00 O O O 
Agamo2[] AY705395[T] Agamo3(] AY705396[T] Agamo4[] AY705397[T] AgamoS(] AY705399[T] 
Agama] AY705403[T] Agamod] AY705404[T] AgamgT] AY705405000 0 0 O O Apis melliferall 
DQ026034[T] Amelo$] AY569781[T] Amela4] DQ026035[T] Amela] 
DQ02603700 Amelgl[] DQ026038[T] Amelg2] DQ026039[T] O O Myzus persicae[] Mpal] X81887[T] MpoA[] 
Mpod] AJ236786[T] Mpo4[] AJ236787(I] MpaS[] AJ880084[T] Mpa7-1[] AJ880085[I] Mpa7-2[] AJ880086[T] MpB10 AJ25183800 O O 
gossypiiL] Agal] AFS2778300 Aged] AF527784[T] AgBf] AF527785[T] 


AY705394[T] 
Agama] AY70S402[T] 
Amelo[] AY540846[T] 

O AF514804[T] Amelod] 


Agamal] 

















Amelo4] DQ026032 


























Amelo4] 








CAA75688[[] Dmo4[] CAB77445[I] Dmo$] 








DO AY378700(T] Nlo4] AY378702[T] NIB] AY378703[]. 


O00 Nilaparvata lugens[] NloT] AY378698(T] Nlod] 


N 


AAMI3390[T] Dmo6[] AAMI3392[T] Dm 
Anopheles gambiae 
Agamo6[] AY705400[] 
Amelaf] DQ026031 
AY500239[T] Amelo8 
X81888| 
Aphis 
AY378699[T] Nlo3 








OO 









































































































































80 OOO 00000 DD DO 0D 0000000000000 767 
02 OUUUU nAchReDDUOUDD nAChR o[] O O O UW %l 
Table 2 Identity] %[] of the six subunits from Sitobion avenae to other members of insect nAChR family 

Saal Sao2 Sao3 Sao4 Sao5-1 Sao5-2 
O O Myzus persicae Mpal 88 * 44 46 42 41 41 
O O M. persicae Mpo2 H 98 * 49 45 47 47 
ODO M. persicae Mpo3 47 49 98 * 51 60 59 
OO M. persicae Mpo4 44 45 51 99 * 46 47 

O O M. persicae Mpo5 42 47 60 46 99* 97* 
O O Aphis gossypii Agal 44 45 51 97* 46 46 
DO A. gossypii Ago2 42 44 83° 44 53 52 
O00 Nilaparvata lugens Nlo2 44 54 45 42 44 44 
U O00 Drosophila melanogaster Dol 46 64 50 47 49 49 
OO00 D. melanogaster Dmo2 63 45 44 42 42 41 
OO00 D. melanogaster Dmo4 42 46 58 46 70* 68 

DU D U [1 Anopheles gambiae Agamo4 42 46 57 46 70* 42 
00000 A. gambiae Agamo8 46 48 52 61 50 50 
OOOO Heliothis virescens Hval 48 48 69 52 60 59 
00000 Apis mellifera Amelo3 45 48 69 49 62 61 
O00000 A. mellifera Amelo4 42 47 60 47 73* 72* 

*Dmuuuüututut 70%0 O Showing identity of amino acidsz- 7096 . 
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